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Forward 

 
 
Global energy supply and demand are entering a new era.  Inexpensive energy sources are 
being depleted and a transition to more costly sources is now beginning.  What does this mean 
for Utah and how can we prepare for these changes? 
 
Utah depends on fossil resources for more than 99% of its energy needs and is currently a net 
exporter of energy. Utah contains large quantities of undeveloped resources, primarily in its deep 
coal and oil shale deposits that could sustain her for decades to come.  But as with many 
Western States, most of these resources are contained on federal land and are not very 
accessible.  Technologies for development of these harder-to-recover resources are not fully 
mature.  A number of risks face the future investor that are not present with historical energy 
developments.  It is becoming clear that government will need to partner with industry to assure 
that adequate investment is made and that the transition to the next generation of energy supply 
evolves as smoothly as possible. 
 
This report is written as an overview of Utah’s energy supply and demand trends and presents a 
discussion of the policy implications of these trends.  While solar (renewable) energy in its 
various forms will play an increasing role in the future, we will continue to rely on fossil resources 
as our primary source of energy for decades to come, and fossil resources are the initial focus of 
this report.  
 
Questions addressed are: 
 

1. What should be Utah’s response be to current supply and demand trends? 
2. What are the available energy resource bases, and how should these energy bases be 

developed? 
3. What are the impediments to energy investment and what should be done to mitigate 

these impediments? 
4. How vulnerable is Utah to supply disruptions and price increases and how can we 

minimize adverse economic effects of unforeseen events? 
5. What role does energy efficiency play in creating/retaining wealth in Utah and what 

should be done to optimize efficient use of energy? 
6. How can government better engage the public in energy issues? 
7. What metrics should be used to judge policy success? 

 
The analyses and recommendations contained in this report have had the benefit of input from a 
number of industry and government sources at the local, state, federal and international levels.  It 
is recommended that this document, after subsequent review be used as a discussion document 
for the newly formed Energy Advisory Council. 
 
James W. Bunger, Ph.D. 
Acting Director - Energy 
Governor’s Office of Economic Development 
August 11, 2005 
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Utah Energy 
 

Executive Summary 
 
Utah’s energy situation is a microcosm of global energy; in spite of large resource bases, de-
mand is straining available supply. Utah’s total energy production recently peaked and is cur-
rently declining, while population and demands continue to rise. Trendlines show that Utah will 
become a net importer of energy within this decade. For its economic well-being and to assure 
adequate energy availability, Utah should reverse its decline and maintain overall self-sufficiency 
in energy.  
 
Issues and analyses show: 
 
• The World’s total endowment of conventional petroleum is about 2.2 trillion barrels, and we 

have produced about half - the easy half. The World has another 6 trillion barrels in hard-to-
recover unconventional resources; heavy oil, tar sands, and oil shale. From this point forward, 
more energy will be required to produce energy and prices will rise substantially above his-
toric trends. 

 
• The only resource bases large enough to maintain Utah’s energy self-sufficiency over the 

long-term are coal and oil shale, with some help from tar sands. Oil and gas will continue to 
be important supplies in the near-term and foreseeable future. Environmentally responsible 
development of Utah’s energy resources will be imperative to our economic health. 

 
• Investment in new energy production is impeded by restricted resource access, immature 

technologies, uncertain permit timelines, and uncertain government policies. Government 
must play an increasingly active partnership role with industry to mitigate these impediments 
and to assist in the transition from conventional to unconventional resources. 

 
• Measures should be taken to improve end-use efficiency. Improved end-use efficiency is im-

peded by a poor understanding by the public of energy trends and fundamentals.  Govern-
ment can play a leadership role in providing sound, useful information and by engaging the 
public in what are sure to become increasingly difficult solutions. 

 
The primary policy objectives are fourfold: 
 
 A. Assist industry in gaining access to Utah’s resource bases. 

 
 B. Mitigate impediments to investment in energy production. 
 
 C. Improve the generation of wealth (GDP) through more efficient use of energy. 
 
 D. Ensure a balanced return of energy wealth to the public and private sectors.  
 
The issues and analyses suggest six specific action items: 
 
Policy Declaration - Articulate a comprehensive energy policy that provides certainty to the in-

vestment community and guidance for public and private stakeholders. Implement energy pol-
icy in a business planning format. 
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Federal-State Communications – Strengthen communications and planning links with federal 
agencies, primarily Interior, Energy, Defense and the EPA, to engage them in solutions of im-
portance to Utah.  

 
Regulatory Reform – Clarify regulatory requirements and standards, assist the application proc-

ess, consolidate applications, establish decision timelines, identify sources and adequacy of 
funding for permit review, and improve communications including improved automation of the 
regulatory process. 

 
Strategic Planning – Prepare strategic plans for each of Utah’s energy resource bases. Identify, 

analyze and propose methods for mitigating issues impeding production and efficient utiliza-
tion including resource characteristics, resource access, technology readiness, product and 
market integration, community infrastructure, road and utility access, labor and skill availabil-
ity, capital requirements, land use alternatives, environmental regulatory compliance, and oth-
ers.  

 
Technology and Intellectual Property Development – Develop analytical, fundamentally-

sound models, for multidisciplinary evaluation of energy-wealth dynamics. Promote business 
activity through sponsorship and enabling the creation of licensable intellectual property (IP).  
Enhance the value of such developments through a strong technology transfer program. 

 
Public Communications – Publish the State’s policies and strategic planning goals. Establish a 

mechanism to communicate the results of analyses, activities and progress toward achieving 
policy goals.  Perform sound energy analyses and provide well-considered interpretation of 
analytical results.  Stimulate the public to become part of the process in achieving goals. 
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Principal Policy Objectives  -  Background and Summary 
 
Assuring Industry Access to Utah’s Energy Resources 
 
Analysis – Utah’s energy resources, it may be argued, are the most diverse of any State in the 
Union. They include: 
 

• petroleum  
• natural gas  
• coal  
• oil shale  
• tar sand  
• nuclear (uranium) 
• geothermal  
• solar renewable (hydroelectric, wind, solar thermal, solar electric, biomass)  
• waste recovery   

 
99% of Utah’s energy needs are supplied by fossil energy; the remainder is from renewable 
energy (hydroelectric, wind, solar-electric, etc.). The combined hydrocarbon  resource base in 
Utah is truly large, probably exceeding 900 quadrillion Btu (150 billion barrels-oil-equivalent), in-
place. This resource base is 7 times the proven reserves of US petroleum. If Utah wishes to grow 
its economy and minimize its vulnerability to future shortfalls in global energy supplies it is clear 
that Utah will need to diversify its supply to include unconventional resources, in addition to its oil, 
gas and coal.  Energy economics are changing in a way that make these unconventional 
resources more attractive for manufacture of fuels and high value commodity products. Utah, in 
addition to supplying her own needs, could produce products and technology of export value. 
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Issues – The vast majority of Utah’s energy resources occur on federal lands. The Bureau of 
Land Management (BLM) manages land under a multiple-use land management policy.  Other 
agencies such as US Forrest Service and Tribal Lands (Utes, Navajo, Paiute, and others) also 
contain energy resources. State Lands lease policies are designed to minimize conflicts with 
federal policies and State lands management, other than the fragmented pattern of holdings, is 
not believed to be an impediment. The BLM has a difficult task, with each interest group angling 
for primacy over land use decisions that align with their interests.  In order to err on the 
conservative side, BLM often opts to withdraw lands from energy production, making these 
resources inaccessible to development. This policy is placing production of Western US 
resources increasingly at risk, because failure to provide access today may not be noticed until it 
is too late to avert a crisis in supply. Yet, there is good evidence that energy production can co-
exist with other land uses. The restrictions over access to resource are significant enough that 
priority attention must be given to this issue. 
 
Energy policy principal objective #1:  Achieve access to Utah’s energy resources through 
proactive input to the federal administrative and legislative decision-making process, and through 
State land management policies. 
 
Action items -  
• Include federal land managers in energy planning discussions. 
• Prepare formal responses to land use planning documents, including Wilderness legislation 
• Select priorities for access and develop strategies for gaining access to these resources. 

Assuring Long-Term Energy Production Growth 
 
Analysis – Resources in the ground do not necessarily equate to production. Oil production 
reached its maximum in 1985 at 238.3 trillion British thermal units (tBtu) and has declined to 
about 76 tBtu today (1 tBtu = 165,000 bbl-oil). Utah imports 70% of its petroleum requirements.  
2/3 of the oil in Utah oil fields 
remains in the ground and 
enhanced oil recovery could help 
sustain production. New finds in 
the overthrust belt near Gunnison 
promise an increase in petroleum 
production over the next few 
years.  
 
Natural gas production has 
hovered around 300 tBtu for the 
past 10 years and will probably 
hold steady at these production 
rates a few years yet, before 
going into decline.  Utah exports 
about as much natural gas as it 
consumes.   
 
Coal production reached 647.7 tBtu (1 tBTU = 43,500 ton-coal) in 2001 and current data show a 
decline since then.  New mines will be required to sustain production over the longer term. In any 
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case prices are almost certain to rise 
because of the upward pressure of 
petroleum and natural gas prices. 
 
Utah exports electricity, natural gas, 
coal, and fuel products and imports 
petroleum. Utah’s total energy 
production peaked around the year 
2000 and is currently in decline. Simple 
trendline analyses suggests that 
without proactive steps to counter 
current trends, Utah will become a net 
importer of energy within this decade. 
 
 
Issues – Utah’s energy production is facing a complex set of issues. The easiest oil, gas and 
coal resources have now been produced.  Future energy production will be harder to reach, 
require more processing, and use more energy. Conflicting land management priorities, 
regulatory and policy uncertainty, immature technology, complex geology, and variable markets 
pose risks to investment. Resolving these issues requires increasing cooperation between the 
public and private sectors. Impediments to investment can often be characterized by their level of 
uncertainty. Industry responds to certainty and attracting investment involves establishing 
certainty.  In short, public policy interests must proactively align with private interests to achieve 
adequate production and efficient utilization of energy.   
 
Energy policy principal objective #2: Reverse the decline in Utah’s energy production by 
assisting access to resources and creating and promoting a climate of investment certainty. This 
assistance should apply to all energy resources including conventional (oil, gas, coal, uranium 
and geothermal), unconventional (tar sands, oil shale, and liquids from coal) and renewable 
(hydroelectric, wind, solar-electric, and solar-thermal). 
 
Action items - 
 
• Organize a ‘future production’ subcommittee of the Energy Advisory Council charged with 

strategic planning for each of Utah’s energy resources. 
• Organize a ‘regulatory reform’ subcommittee of the Energy Advisory Council charged with 

identifying and recommending strategies for removing impediments to oil and gas production. 
• Establish goals for  energy production from each resource base; these goals may consider 

overall economics, including value received for energy exported.  These goals may also 
consider conservation of Utah’s resource base. 

Assuring Efficient Energy Utilization  
 
Analysis – Efficient use of energy is necessary to maximize the generation of wealth. Utah’s 
Gross Domestic Product (GDP) is about $75.8 Billion.  Utah produces about $32,000 in GDP/
person and about $623 GDP/barrel-of-oil equivalent used.  Both of these values are slightly 
below National averages.  On a world-scale basis, Utah shows high per-capita productivity, but 
only average per-Btu productivity.   An overall economic development objective might be to 
improve the per-capita productivity. If Alberta, Canada is a guide, improved energy production 
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will improve Utah’s wages and along with it its per-capita productivity. An energy policy objective 
might be to improve the per-Btu productivity. 
 
Issues –  The public is only vaguely aware of energy issues, and ultimately must be more 
directly involved in solutions. For certain activities human productivity and energy productivity are 
coupled.  Commuting and transporting goods consume both time and energy.  Improved 
efficiency in the transportation sector improves ratios of both.  Improving the efficiency of 
electrical use requires attention to appliance and building efficiencies, as well as measures to 
level peak loads. More efficient use of heating fuel, primarily natural gas, derives from greater 
appliance and building efficiency.  None of the end-use efficiency improvements can be 
effectively addressed without the involvement of the public. 

 
Energy policy principal objective #3: Improve the wealth generating capacity of energy 
through improved energy use efficiency and cost effective renewable energy sources. 
 
Action items - 
• Organize an ‘energy utilization’ subcommittee of the Energy Advisory Council charged with 

the responsibility for strategic planning for improved energy efficiency. 
• Complete the models for tracking and reporting of energy dynamics in the State. 
• Pursue federal funding for state energy efficiency and renewable programs. 
• Design a public communications format, and initiate activities under this format including: 

• Objectives and rationale for improved fuel and power efficiency 
• Actions business, industry and the public can take to improve end-use efficiency 
• Progress reports toward achieving the State’s policy objectives 

 
Global Energy Context and Implications for Utah 

 
The global economy is driven by energy. A simple correlation shows a linear relationship 
between generation of wealth (GDP-gross domestic product) and consumption of energy.  Some 
countries, particularly those in warmer climates, do a little better at producing wealth for their 
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energy consumption and some, such as the Former Soviet Union, do a little worse.  The United 
States, the wealthiest country in the world, is average, but also consumes the most energy.  
 
The problem is that global supplies of crude oil are reaching their limits.  Of the 64 countries that 
produce oil, 51 are currently declining in production. By the year 2020, it is possible that all of the 
world’s producing countries will be past their peak.  It should be clear that this will result in global 
petroleum shortfalls. 

GDP vs energy consumption
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The implications to Utah of approaching oil supply shortfalls are significant. 
 

• Anticipated worldwide petroleum supply shortfalls are placing long-term upward pres-
sure on petroleum prices. Prices for all BTU denominated fuels will increase as a re-
sult.  Utah coal prices are only about $1.14/million Btu (compared to $10/MMBtu for oil 
and $6/MMBtu for NG), and as long-term contracts expire, Utah’s power generating 
fuel costs can be expected to rise dramatically. 

 
• The world will be forced to increase production of unconventional hydrocarbons, pri-

marily because of the need for liquid fuels. Alternatives to liquid fuels are simply not 
practical as mobility fuels. (Natural gas will face a peak of its own.) Solar energy and 
economically viable renewables in their various forms may contribute to electrical sup-
ply, but not much to liquid fuels.  World attention could focus on the unconventional re-
sources of the western United States, including Utah. 
 

• The value of Utah resources in-the-ground will increase, perhaps by factors of 2 or 3. 
Is Utah getting enough for resources directly or indirectly exported?  Is the current sev-
erance tax indexing correct?  What about federal and state bonus payments and pro-
duction royalties; should any of these be modified?  A review of where our current 
practices will lead us is warranted, given the forthcoming changes 

 
• Growing populations of Utah and other Western States will place increasing demands 

on energy supplies, power generation and petroleum refining capacities.  
    
• Utah petroleum production is in long-term decline, requiring costly imports, primarily 

from Canada. Utah’s coal production is currently robust, but rapidly approaching the 
end of the mines. Energy demand requires that Utah maintain and increase supplies.  

Source – ASPO 
Colin Campbell 
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Policy Options and Strategies 
 

Mission Statement –  To promote efficient, reliable and environmentally sound energy 
production, conversion and utilization by establishing fiscal and business policies attractive 
for investment, that strives for enhanced quality of life, balances returns to both public and 
private interests, and increases the wealth-generating capability of the energy we use. 

 
Specific goals: 
 

1. Maintain long-term energy self-sufficiency for the State. 
2. Facilitate transportation, transmission, refining and power generation capacity 

additions. 
3. Increase value of manufactured energy products. 
4. Diversify energy portfolio to minimize effects of supply disruptions and price variability. 
5. Improve the State’s GDP/energy use ratio. 
6. Improve the State’s GDP/per capita ratio. 

 

Strategies and Guiding Principles  
 
Energy policy goals may be achieved by pursuing the following strategies and guiding principles. 
 

• Establish a clear statement of mission for efficient and environmentally sound energy 
developments in Utah. 

 
• Improve investment certainty by facilitating resource access, technology development, 

market assurances and regulatory streamlining to attract a diverse portfolio of 
investment. 

 
•  Maximize wealth generation by promoting investment in both primary energy 

production and efficient energy utilization. 
 
• Facilitate optimal use and construction of pipelines, roads, transmission lines and other 

infrastructure important to the flow of energy products. 
 
• Support conditions for new and expanded capacity in fuels conversion, chemical 

manufacture and power generation facilities, while conserving Utah’s resource base for 
future generations.  

 
• Encourage manufacturing of high-value energy products within the state.  
 
• Facilitate market development through promotion of Utah energy products and 

services. 
 
• Develop harmonized tax and royalty measures that account for venture profitability. 
 
• Balance financial returns between the public and the private sectors.  
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• Allocate energy revenues to production locales for uncompensated costs associated 

with planning, infrastructure development and asset maintenance.  
 
• Support industry/business/university collaborative research of enabling technologies. 
 
• Prioritize expenditures of financial resources based on competitiveness with 

established and foreseeable market conditions.  
 
• Enhance sustainability and environmental excellence that conserves and preserves 

resources through improved process and energy efficiency. 
 
• Promote exemplary compliance with environmental regulations by maintaining high air 

and water quality standards and avoiding environmental liabilities. 
 
• Anticipate national and global trends in environmental regulations and include planning 

for such changes in energy policy options. 
 
• Inform and support stakeholders through issue forums, consultative meetings and 

communications. 
 
• Directly engage the public in matters where individual participation is needed to 

achieve the common goal. 
 

Tasks 
 
Resource access – Utah’s energy resources are located on Federal, State, Tribal and private. 
The State, possibly through actions of its Resource Development Coordinating Committee, 
should seek a common alignment of objectives with these owners. Access issues may be 
resolved through land exchanges, alignment of lease terms, and coordination with BLM and 
USFS Resource Management Plans.  The State should coordinate with, and establish a common 
goal with federal goals that will help meet both the Nation’s and Utah’s objectives for increased 
energy development. Withdrawal of resources should be done with great care and should be 
opposed by the State if they conflict with the principle of highest and best use. Current 
coordination among cognizant agencies such as the Division of Oil Gas and Mining, the federal 
Bureau of Land Management, the Environmental Protection Agency, Division of Environmental 
Quality, Division of Air Quality should be strengthened. The activities of the Governor’s Public 
Lands Policy Group should be supported. At a minimum the policy should ensure that accurate 
information is considered in federal Resource Management Plans, and that sound arguments be 
advanced for Congressional remedies, where required, to assure timely access to priority 
resources. 
 
Regulatory reform – The primary issues with regulatory impediments relate to requirements, 
standards and permitting timelines. Ambiguity in requirements and standards leads to incomplete 
applications.  Permit delays lead to less attractive economics. Establishing a special commission 
on regulatory streamlining is warranted and recommended.  The commission should assess the 
current processes and recommend action for establishing clear and unambiguous standards, 
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assistance by regulators to help assure completeness and accuracy of applications, 
consolidation of permits, policy direction for electronic filing and updating, completing detailed 
programmatic EISs to expedite individual permits, identification of funding sources for application 
assistance and permit reviews including use of royalties and fees, and specific guidelines for 
permissible timing and scope of objections.   
 
State-federal coordination— The Utah Geological Survey has had a data sharing agreement 
with the federal Bureau of Land Management (BLM) for over ten years, and for the past three 
years has provided mineral resource information to both the BLM and USFS for management 
plan revisions either at no cost or under contract to the federal agency.  The Utah Division of Oil 
Gas and Mining, the federal BLM, the EPA and possibly the DEQ and DAQ have all worked 
closely to coordinate permitting and regulatory policy. These state and federal coordination 
efforts are highly beneficial and existing mechanisms should be supported and strengthened. 
 
Technology development, enhancement and support – As energy production moves from 
conventional sources to unconventional sources, new or improved technology will be needed.  
For example, deep mining of coal, coal liquefaction, tar sand production, surface and in-situ oil 
shale production will all require technology advancements.  Similarly in the solar energy field, 
new technologies will be required. The state’s policy focus should prioritize technology 
development opportunities by competitiveness and magnitude of impact. Maximum use of (and 
coordination with) federal programs should be made. Collaboration with industry should be a 
requirement of all but the most exploratory research. A commercialization perspective should 
prevail; that is, what technology development step will lead most directly to commercialization, 
and what is required to take that step. 
 
Market coordination and support – Primary energy must be converted to usable energy by 
petroleum refining, power generation and the like. Facilitating the flow of energy through capacity 
expansions, rights-of-way, and transport is a key component in the dynamics. A policy objective 
should be to promote high standards for product specifications.  Value-enhancement through 
technically sound manufacturing increases the use and export value to the State.  The State 
should work with producers and manufacturers to facilitate marketing of energy products 
produced in the State. 
 
Rural community support – There is a long-term and persistent problem of costs incurred by 
counties-of-origin for which there are no offsetting funds. Mineral lease funds as currently 
allocated are insufficient for these purposes and do not cover costs incurred from non-federal 
production. For example, a policy of paving roads in production areas would reduce costs to 
producers, improve production and help resolve issues over the status of roads in remote areas. 
Communities should be involved in planning at both the State and the Federal levels and formal 
lines of communications should be established through participation in planning councils or direct 
means. The State should consider promoting and facilitating educational facilities and other 
infrastructure assistance near the site of the production.  Communities should be supported in 
their efforts to attract energy manufacturing and assembling companies to their locales.  The 
State should assist with construction and improvement of roads, utilities and other rights-of-way 
issues. 
 
Tax and royalty policies – As part of the overall tax review for the State, Utah’s energy tax 
policy should be given specific attention as to its impact on investment in energy developments.  
The fiscal climate that are now being proven in Alberta, Canada might be examined for lessons 
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adaptable to Utah.  In general, as the front-end capital cost increases, accelerated depreciation, 
investment tax credits, production credits, holidays on royalties, income taxes and severance tax, 
etc., make investment attractive (Senator Hatch’s bill S 1111 is a good start on this).  Conversely, 
as an industry matures and prices rise, graduated royalty, income and severance tax fees may 
be warranted, assuring a fair return to the public.  The world is undergoing fundamental changes 
in Btu-denominated energy prices, and these changes should be considered when understand-
ing the competitiveness of Utah energy products and formulating tax policy and legislation.  The 
severance tax, being compensation to the public for lost value of non-renewable resources, 
should be used, at least in part, for legacy purposes. 
 
State-federal coordination – Historically, the State has had no active partner in the Federal 
Government.  That is likely to change as new pressures emerge for energy supply.  The State 
should take a proactive role in promoting its interest with Congress and the Administration, and 
help align the federal interests with the State’s interests. Adequate and reliable energy produc-
tion and efficient energy utilization is in everyone’s interest and the State should seek common 
understanding with other Government entities and in coordination with industry. 
 
New and existing industry support – A government/industry partnership is essential for the 
transition required over the next 20 years. There are numerous ways in which government, on 
behalf of the people, can reduce risks to investment. The public as an investor will reap both indi-
rect and direct returns from its investment (see also Impediments to Investment in Unconven-
tional Resources, below)  
 
Public Information – The public will need to be increasingly involved with solutions to energy 
supply-demand challenges. Accurate, succinct information is needed for the public to make wise 
energy decisions.  A policy initiative might be the promotion of  dialog with the public, informing of 
results of analysis, activities of the State, activities of industry, expected results, and recommen-
dations for public action.  Utah is blessed with extraordinary community spirit and could serve an 
exemplary role for other states. 

Alignment of Energy Policy with 10 Keys to Economic Revitalization of Utah  
 

 Revamp Utah’s Tax Structure - Taxes, royalties, and revenue distributions will be struc-
tured to optimize the wealth-generating capacity of energy production and utilization. 

 
 Improve the Competitive Environment for Companies - Opportunities will be created 

for innovative business development through new resource and product developments. 
 

 Recruit Businesses to Utah - New and expanded energy developments will create new 
opportunities for service and product industries. 

 
 Attract Capital Investment - Identifying and mitigating impediments to investment will fa-

cilitate growth of energy industries in Utah. 
 

 Promote Growth in Target Industries - The (unique) energy resource base of Utah is 
truly large, warranting support for its near- and long-term growth. 
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 Capture Global Opportunities – Advanced energy developments in Utah will create 

technology and engineering capabilities and intellectual property for licensing and export 
value. 

 
 Promote tourism - The quality of life opportunities for residence and visitors alike will be 

enhanced through the economic revitalization accruing to a robust energy economy. 
 
 Energize economic development in local communities - Most developments will occur 

in rural communities and will share in economic growth. Through coordinated policy 
initiatives rural communities will realize a direct return in their natural resource 
endowment. 

 
 Improve efficiency of government - Unifying energy-wealth models and regulatory 

reform developed through energy policy initiatives will carry benefits for streamlining 
government operations. 

 

Action Items 
 
Coal – Without new access to coal resources Utah’s coal industry will pay out within about 20 
years.  Access to new resources is critical, and the big deposit is Kaiparowits, with nearly 10 
billion tons.  The Kaiparowits coal lies beneath the Grand Staircase National Monument and 
which is also included in the current Red Rocks Wilderness Bill recently (re)introduced in 
Congress. A strategic plan for making this coal available in needed. The Monument designation 
does not necessarily prohibit recovery of the coal, but the Wilderness designation certainly will.  
 
Deep coal exists throughout the Carbon, Emery and Sevier County areas.  Much of this coal 
underlies the San Rafael Swell, which also contains restricted access under Resource 
Management Plans. The feasibility of recovering this coal is increasing as energy prices 
increase, and should be prioritized.   
 
World trends in gasification and Fischer-Tropsch synthesis of high quality fuels suggest that 
higher value products may be manufactured through new industries. Conversion of synthesis gas 
to dimethylether, a potential fuel cell fuel, is another commercially promising alternative. The 
global petroleum shortfall, as well as the import-dependence of Utah on petroleum, dictates that 
liquids from coal option should be assessed.  A strategic plan for future coal development should 
be prepared as a priority action item. 
 
Oil Shale – Similarly to the situation with Coal, a strategic plan should be prepared. Economic 
forces in energy supply and demand virtually guarantee that oil shale will now become a national 
energy priority.  Utah should prepare for this and develop a plan to attract early industry to Utah.  
Without such a plan, there is a high probability that Colorado will receive the majority of attention, 
both because logical development units exist in Colorado, and the greater energy density per 
acre.  However, Utah resources may be richer than Colorado’s (higher barrels per ton yields) and 
if other impediments can be mitigated, Utah could, and should, successfully compete for a first-
generation unit. 
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Tar Sands – A feasibility assessment for SAGD (steam assisted gravity drainage, as practiced in 
Canada) and value-enhancement processing should be completed.  This assessment, if positive, 
would form the basis for a strategic plan to industry. Utah tar sand bitumen makes premium 
asphalt products for sale to high impact uses such as airport runways and heavy-use freeways.  
It is particularly resistant to freeze-thaw deterioration and stripping behavior prevalent in the 
northern US latitudes. 
 
Oil and Gas – Access restrictions need to be resolved and permitting timelines need to be 
compressed.  BLM continues to deny nominations for tracts that lie in areas coveted by 
wilderness advocates. The industry believes that it can co-exist with wilderness values and this 
position should be documented and promoted.  For example, there are tracts included in current 
wilderness proposals that are former depleted oil and gas fields. Utah should assist in finding 
solutions to permitting delays, which are caused primarily by understaffing of field offices in Utah, 
Wyoming and Colorado.  New discoveries in the overthrust belt promise renewed interest in Utah 
oil prospects and it may be possible to reverse the current decline in production. 
 
Petroleum Refineries – Industry has upgraded and added capacity and there is no current 
shortage of capacity. Utah should promote policies that help avoid mandates for oxygenated or 
other boutique fuels. Oxygenates give lower mileage and are higher cost. Oxygenates such as 
MTBE (methyl-tertiary-butyl-ether) have been banned in many parts of the country and one of the 
currently favored alternatives, ethanol, is not very economically desirable. Utah should 
encourage federal legislation and regulatory action that makes capacity expansion simpler and 
more economic. 
 
Uranium mining and processing – Higher prices for uranium fuel are piquing renewed interest 
in Utah’s uranium deposits.  A strategic plan for developing Utah’s uranium resources may be 
warranted. A feasibility assessment should be conducted on advanced technology for upgrading 
of ore. Higher value means more money stays in Utah, and it extends the range of shipment to 
markets. (This statement can be made of all energy products, i.e. it is more beneficial to export 
electricity than it is to export an equivalent amount of coal.) 
 
Power generation – A plan may be needed for assuring capacity expansion and better peak 
load leveling. The State may emphasize it’s high reliability and maintain or improve reliability as a 
competitive asset to business and industry. More input is needed from utilities and coal 
producers before recommendations can be completed. 
 
Fuel Utilization – Embrace hybrid vehicles.   Promoting the procurement and use of hybrid 
buses and local delivery trucks (as hybrids trucks become available) will have the effect of 
making the public aware of the value of hybrids. Short of direct subsidies, the state should also 
encourage the use of (factory produced) natural gas vehicles, which has the effect of backing out 
petroleum imports and uses Utah gas at home.  Whether powered by natural gas or other fuel, 
the essential objective is to move toward hybrids. The improvement in air emissions from use of 
hybrids and natural gas will reduce requirements by EPA for mandates on fuel compositions. 
Monitor national developments in fuel cell technology, particularly as they relate to direct use of 
liquid fuels such as alcohols, ethers, and hydrocarbons. The State should develop a format for 
public communication, and establish rigorous standards for accuracy and significance in its 
communiqués. 
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Geothermal— The Utah Geological Survey has made several recent assessments of geother-
mal resources, including geothermal for power generation and direct-use applications, cf: UGS 
OFR-431, Geothermal Resources of Utah—2004: A Digital Atlas of Utah’s Geothermal Re-
sources. The State should promote development and production of geothermal energy for heat 
and electricity, where economically viable. 
 
Renewable Energy— Renewable energy ultimately derives from direct and indirect (wind, hydro, 
biomass, etc.) solar energy.  Energy recovery from waste is often classified as renewable and 
thermodynamically efficient processes should be encouraged for each of these forms.  
 
Pitfalls to avoid !! 
 
Wilderness:  The current Red Rock Wilderness legislation, if passed, will set aside 9 million 
acres of wilderness area and will make untold amounts of energy unavailable for development. 
The State needs to get on top of this ASAP because it has major adverse implications to the 
State’s current and future economy. 

 
Fuel mandates:  Utah needs to avoid the mandates of oxygenates and other measures requiring 
boutique fuels.  These are costly, unsustainable solutions and can be avoided through other fuel 
efficiency initiatives. 
 
Hydrogen:  The so-called hydrogen economy is unlikely to develop as proponents envision; 
thermodynamics tell us it will not be sustainable.  Watch the federal initiatives but don’t waste 
State resources on this. 
 
Gasohol:  Alcohol from grain is essentially an exercise in redistribution of wealth;  little or no net 
energy is produced.  The low energy efficiency is the main reason why after nearly 30 years, and 
federal mandates for its use, gasohol still requires a federal subsidy equivalent to about $1.50/gal 
of gasoline.  Gasohol has lower energy content than gasoline and is more costly to produce; a 
loser. Avoid the oxygenate mandate through other policy options.  Related to this, biomass 
grown for the purpose of producing energy needs to be examined closely for its energy produc-
tivity.  Even for biodiesel, it is not clear that there is net energy production. 
 
CO2 emissions:  The ultimate outcome of the global warming debate is still uncertain.  There is 
a high probability that thermogenic causes might be greater than currently believed and that the 
‘greenhouse’ effect is less than believed.  Certainly, high quality CO2 is a valuable commodity 
and to the extend CO2 can be economically sequestered and used, the State should participate. 
Programs such as those engaged by the UGS for enhanced oil recovery are a good example of 
acceptable uses. However, proposed carbon taxes will harm the economy while yielding little or 
no benefit. With the impending shortfalls in global energy supplies the CO2 issue may resolve it-
self. 
  
Energy subsidies:  As energy prices go up there will be pressure to subsidize technologies and 
products.  Subsidies and financial incentives should only be used if they meet certain criteria. 
 

Technologies:  The State should only consider subsidies or tax incentives for those tech-
nologies that can eventually compete in the marketplace, once established.  The State 
should optimize its ability to attract federal program and research dollars to assist with its 
energy initiatives. 
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Products:  The State should only consider subsidies or tax incentives for the adoption of 
products that increase production or improve efficiency and once adopted will be competi-
tive on their own. 
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Background and Utah Energy Facts 
 
Utah’s energy economy is based on its oil, gas and coal industries.  The approximate energy 
balance for Utah is given in the following Table.  Utah exports coal, natural gas, electricity and 
petroleum products.  Utah imports petroleum.  Net exports are approximately 18% of production.  
Unless special measures are taken to preserve and enhance production, particularly in coal (see 
discussion below), Utah is likely to become a net importer of energy within this decade. 

  

 
   
Production histories of Utah’s three 
main resources are given in the 
following Figure. Coal continues to 
be our largest energy source.  The 
decline shown in the last few years 
is questioned by some 
knowledgeable individuals, and 
reinforces the need for accurate, 
rigorously-maintained statistics. 
Natural gas production has risen 
substantially since the Kern River 
pipeline was installed in the early 
90s.  Petroleum is in a long term 
decline. There are recent reports by 
Wolverine of new petroleum finds 
near Salina and Gunnison, Utah.  This ‘overthrust belt’ find is geologically related to the one in 
NE Utah and SW Wyoming, and it is conceivable that it could contain similar quantities of oil.  
The Utah Geological Survey believes that the decline in Utah oil production could be reversed 
through plays in the major oil producing provinces (Paradox Basin, Uinta Basin, and thrust belt). 

Resource Production Consumption Net export 
(import) 

Coal 551.0 399.1 151.9 

Natural gas 296.5 162.7 133.8 

Petroleum 76.0 275.0 (199.0) 

Petroleum products (estimated) 266 168 98 

Electricity (fuel value**)  243.6 
 

164.8 78.8 

Totals 1433.1 1169.6 263.5 

* Values are from several sources and possibly different accounting years, so should be treated as ap-
proximate. Certain assumptions about petroleum product movements could be in substantial error and 
need to be confirmed.  

** Assumes a round number of 50% generation efficiency  

Utah’s import/export energy balance, in trillion Btu/yr (2003)*  

Utah Energy Production- largest sources
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Natural Gas 
 
Current production of natural gas by County is: 
 

 
 
 
Remaining US natural gas resources are concentrated in the Rocky Mountain west. The map 
outlines these resources and estimates their magnitude in trillions of cubic feet (1tcf = 1 
quadrillion Btu). Interest in western US natural gas will remain for some time in the future. 
 
 

County 1000 ft3 Value @ $5/1000 ft3 

(MCF) 

UINTAH 111,180,524 $555,902,620 

CARBON 85,198,008 $425,990,040 

SUMMIT 33,943,295 $169,716,475 

SAN JUAN 20,636,014 $103,180,070 

EMERY 17,213,152 $86,065,760 

DUCHESNE 11,999,635 $59,998,175 

GRAND 5,621,906 $28,109,530 

DAGGETT 1,340,657 $6,703,285 

GARFIELD 6,125 $30,625 

Total 287,139,316 $1,435,696,580 

 
Indigenous Resources Are Not Indigenous Resources Are Not 

Fully UtilizedFully Utilized

Techn ical Resource Impacted by Access Restrictions

69 TCF
OFF-LIMITS 33

TCF

25
TCF

125
TCF

21
TCF

Source: Mark Sikkel Exxon Mobil 
NPC - Nov 12, 2003 IPAA meeting
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Petroleum 
 
Current oil production by County is given in the following table. Petroleum production today is 
only 1/3 what it was 20 years ago.  The map below shows the major petroleum provinces. 
Source UGS Chidsey, 2003. 
 

County Bbl/year Value @ $40/bbl 

SAN JUAN 4,556,303 $182,252,120 

DUCHESNE 4,343,555 $173,742,200 

UINTAH 3,068,502 $122,740,080 

SUMMIT 819,793 $32,791,720 

GARFIELD 203,309 $8,132,360 

GRAND 99,133 $3,965,320 

EMERY 6,191 $247,640 

CARBON 1,885 $75,400 

DAGGETT 1,644 $65,760 

Total 13,100,315 $524,012,600 
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Coal 
 
Current coal production by County is: 
 

 
 
 
The distribution of Utah’s remaining coal reserves, estimated at about 14 billion tons, is given in 
the following figure.  Clearly, the big prize is Kaiparowits.  This coal is economic to produce, but it 
is unlikely that any one company will take the risk to access this coal.  Government action will be 
needed if this coal is to become available.  The remaining coal in Carbon, Emery and Sevier 
counties is deeper and will require more costly methods to mine. 
 
 

County Thousand Ton/yr Value @ $24/ton 

Carbon 7,971 $ 191,292,000 

Emery 7,255 $ 174,108,000 

Sevier 7,263 $ 174,312,000 

Total 22,489 $539,712,000  
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Impediments to Investment in Unconventional Resources 
 
The following impediments (described as uncertainties) need to be mitigated to enhance the in-
vestment-worthiness of Utah’s unconventional resources (oil shale, tar sands, and coal liquids): 
 
Fiscal Uncertainties 
 
Capital Costs – Production of hydrocarbons requires increasing amounts of capital as new tech-
nologies are needed and resources are more difficult to recover. For recovery of unconventional 
hydrocarbons such as tar sands or oil shale by mining and surface processing, capital invest-
ments may be as high as $4 billion for a single 100,000 bbl/day venture.  These costs, referred to 
as CAPEX, are currently uncertain because technologies remain to be proven at a commercially-
representative scale. 

  
Proposed solutions: Collaborate with industry/federal efforts to develop efficient, reliable 
technologies; promote innovation within the State’s universities and entrepreneurial com-
munity; promote collaboration with industrial R, D & D efforts. 

  
Operating Costs – For new and emerging industries operating expenses, referred to as OPEX, 
are uncertain because of insufficient operating experience. This uncertainty applies to resources 
of all types, including deep coal, coal-bed-methane, advanced minerals process and unconven-
tional oils. The Alberta oil sands serve as a guide in this instance and show that initial OPEX is 
higher than future OPEX in a mature industry.  The expectation of higher initial OPEX is signifi-
cant enough that fiscal policy must account for this when attracting capital to first-generation ven-
tures. 

 
Proposed solutions: Anticipate the need for engineered solutions and encourage busi-
ness, industries and academia to become engaged in developing robust technology solu-
tions. Cost-sharing and initial tax/royalty holidays will almost certainly be needed at first, 
and the State should coordinate with Federal activities in this regard. 

 
Commodity Prices – Venture profitability is highly sensitive to product price.  Low commodity 
prices can quickly make a project non-profitable.  Even in view of today’s high oil prices, a re-
emergence of low oil prices is perceived as a serious risk to private sector investment. 

 
Proposed solutions: Support federal efforts to place floors and collars on product prices 
from unconventional resources; assess and implement tax and royalty policy that has the 
effect of minimizing risk to low commodity prices. 

 
Fiscal Regime – Sometimes referred to as economic climate, fiscal regime is the specific tax, 
royalty, regulatory and incentive conditions upon which the investment decision is made. A key 
risk factor pertains to longevity of the rules; e.g. can an investor rely on the government to sus-
tain a previously authorized fiscal regime throughout the term of the investment. 

 
Proposed solutions: Use depreciation schedules, and tax and royalty holidays to create 
early investment payback.  Make up for early loss of public revenues by graduated sched-
ules in later years. This solution is possible because of the 40 year lifetimes of these pro-
jects and the lack of decline curve such as is seen with conventional resources. (see also 
discussion on tax structure) 
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Financial Market Support – The combined uncertainties of the CAPEX, OPEX, oil price, and 
fiscal regime creates uncertainty for financial market support, especially for a first-generation fa-
cility.  Once the industry has matured, the risks to the financial markets are much better known, 
but in the initial stages, this uncertainty can inhibit industry investment. 

 
Proposed solutions: Examine solutions found with Alberta oil sands and adapt from 
these. 

 
Operational Uncertainties 
 
Resource Access – The Federal government is the predominant owner of energy resource 
lands in the Western States.  The remaining resources are scattered among State, Tribal and pri-
vate holdings, some of which are held in reasonably attractive blocks of sufficient size to draw 
interest.  A commercial industry cannot be built, or possibly even initiated, without a Federal com-
mercial lease plan, which currently does not exist for unconventional resources. Logical develop-
ment units of sufficient richness and adequate accessibility need to be made available under rea-
sonable terms.  The present statute restricts the size of a lease block to 5120 acres, and each 
applicant is limited to one such lease block.  These combined restrictions will effectively prevent 
any commercial development, and therefore, can only be resolved through legislation. 

 
Proposed solutions: The State should analyze this impediment and prepare arguments, 
based on the need for energy availability, to present to federal decision makers. 

 
Technology R&D – Many immature technologies exist that can produce oil from unconventional 
resources, but none have been established at an economically attractive scale of at least 
100,000 barrels per day, which is considered to be commercial scale.  Depending on specific re-
source characteristics, diverse recovery technologies may be needed. 

 
Proposed solutions: Collaborate with industry and the federal government to advance 
technology readiness. Involve the Center of Excellence Program.  Consider making a pool 
of funds available through the Energy Council for exploration of ideas that may result in 
competitive advantage for Utah. 

 
Water availability – Process and domestic water requirements for new energy developments will 
place demands on water resources. Some energy companies may hold water rights; whereas, 
others may need to acquire water rights.  Conflicts with water use could result; therefore, well-
planned development is needed in this area to minimize adverse impacts. 

 
Proposed solutions: Promote low-water-intensity technologies. Rely on market solutions. 
Anticipate and mitigate economic displacements that may occur. 
 

Production/Reliability – Loss of production during operational downtime can drive a venture 
into non-profitability.  In general, when the resource is well known, there is no exploration risk; 
however, the recovery processes for unconventional resources are complex, integrated, and con-
tinuous.  An operational breakdown anywhere along the line would reduce production and with it, 
loss of critical revenue.  This risk is hard to quantify without more experience, probably beyond 
first-generation facilities, and it weighs into the investment decision. 
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Proposed solutions: Recognize the reliability risks in establishing fiscal policies including 
tax and royalty relief in the early years. Consider these risks when implementing other so-
lutions. 

 
 
Market Access – Total refining capacity in Utah, Colorado, Wyoming, and nearby states is about 
500 thousand barrels per day.  Today the refining markets are being met by a combination of lo-
cally produced petroleum (crude oil) and synthetic crude oil (syncrude) from Alberta, Canada.  
Bringing a multimillion barrel per day industry on line will require oil to be pipelined westward to 
California, southeastward to Texas, and eastward to the mid-continent markets.   

 
Proposed solutions: Keep the 20 to 30 year horizon in mind during the policy planning 
effort. Anticipate the need for serving markets outside of the Rocky Mountain region. 

 
Skilled Labor Availability and Costs – Energy development requires miners, roughnecks, 
heavy equipment operations, electricians, plumbers, welders, pipe-fitters, and a host of other 
skills. Even minor shortages of key labor skills can result in cost overruns for project development 
and operation.  Labor shortages create critical bottlenecks in extending construction schedules 
and meeting production goals for a project.  Therefore, assurances of adequate labor, by skill 
set, is an important requirement. 

 
Proposed solutions: Establish new, or enhance existing regional colleges and trade 
school capabilities as needed to provide the local educational base.  Such facilities also 
serve to enhance the overall quality of life of the communities, making them more attrac-
tive to employees and community residents alike. 
 

  
Regulatory Uncertainties  
 
Environmental requirements – Up to 20 separate Acts and regulations govern development of 
conventional and unconventional oil. Any ambivalence, ambiguity or conflicts in the Acts or regu-
lations adds uncertainty to a project.  Changing regulatory requirements also increases uncer-
tainty.   

 
Proposed solutions: Legislative and regulatory actions that clearly define the require-
ments and provide assurances of their long-term applicability will reduce this risk.   
 

Regulatory Approvals – Perhaps even more important than the requirements themselves is the 
uncertainty over the timing of approvals.  Today it may take 10 months for oil and gas permits in 
Utah to be acted upon, even when the application is complete and eventually approved.  

 
Proposed solutions: Promote measures to shorten the time frame for regulatory approv-
als while maintaining standards of compliance. 

 
Protests and litigation – The permitting of proposed developments on federal lands are fre-
quently met with adversarial protests and litigation, which create project delays and diminish eco-
nomic attractiveness.   
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Proposed solutions:  Federal and State policies and legislation are needed for expeditious 
resolution of protests.  

  

General Uncertainties 
 
Stakeholder Support – Prior experience with major developments in remote or sparsely popu-
lated areas show that a high level of stakeholder community involvement and dialogue are critical 
factors to achieving ‘permission to practice’.  Experience in Alberta shows that issues of stake-
holder importance arise even when operations are relatively mature. Until mechanisms for con-
flict resolution are established and proven a level of uncertainty remains. 

 
Proposed solutions: Encourage industry to communicate with communities, early and 
often. Establish forums for resolution of issues. 
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Analytical Tool– Wealth-Energy Model 
 
In order to track progress on policy implementation an overall wealth-energy model (WEM) has 
been conceived, as shown in the following figure. Access to the resource base is needed and 
money is paid in terms of fees, bonuses or purchase.  Investment in production is needed. Pro-
duction results in some loss of energy in the form of heat.  The conversion step also requires in-
vestment and results in a loss of energy in the form of heat. At the end-use step,  all the energy 
is lost as heat, but wealth is produced in the process.  This step is admittedly complex and wor-
thy of econometric modeling in its own right. Wealth decays, making the process necessarily dy-
namic.   
 
It is recommended that the State develop the mathematical expressions for this model, and de-
velop dynamic input for it. Results will be a real-time tracking of the metrics of GDP production 
and energy use, as well as human productivity. The potential effect of policy and legislative 
changes can be determined by varying the inputs to the model. The WEM model will serve as a 
guide for tasks and policies designed to improve the objective function, namely maximum wealth 
for minimum energy/human expense. 
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